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A BST R A C T 
The goal of this study was to examine the effects of soy pectin on postprandial plasma 
glucose and insulin responses in healthy adult males?????????????????????????????????????????????
intestinal microbiota to determine if differences in weight or body mass index would be linked to 
differences in microbiota populations. Pectin is a soluble fiber with demonstrated health benefits 
such as the ability to lower blood glucose and cholesterol, increase satiety leading to lower caloric 
intake, improve insulin resistance and lower inflammation. These benefits suggest that pectin may 
help in prevention and treatment of type II diabetes. Soy pectin is extracted from hulls, a waste 
product of soy processing in the food industry. Using a randomized-crossover design, thirty male 
subjects consumed two treatments (control glucose solution and glucose solution with added soy 
pectin) with a one-week washout period between the treatments. Baseline blood samples were 
collected 15 minutes prior to consumption and at 0, 15, 30, 45, 60, 75, 90, 120, and 180 minutes. 
Fecal samples were collected from 16 subjects (5 overweight/obese and 11 normal weight) to 
identify their gut microbiota profiles. Soy pectin reduced the postprandial plasma glucose and 
insulin levels. The mean incremental area under the curve (iAUC) responses of plasma glucose 
and insulin were reduced by ~10.4% and ~19.4%, respectively. With soy pectin, the insulin 
response was significantly lower at 30 minute (P<0.05). None of the time points for plasma glucose 
were statistically significant. Analysis of results based on subject BMI showed a greater lowering 
of glucose and insulin response in normal weight subjects than in overweight and obese subjects. 
Microbiota sequencing demonstrated an increase in the ratio of Bacteroidetes to F irmicutes in 
normal weight subjects compared to overweight subjects. Results suggest that soy pectin has 
potential to assist in improving plasma glucose and insulin concentrations. 
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IN T R O DU C T I O N 
 
 According to the United States Centers for Disease Control and Prevention (CDC), in 2012, 
9.3% of the US population of all ages had diabetes and 37% was prediabetic (CDC, 2014). This is 
a dramatic increase over previous years and has been attributed poor diet and insufficient physical 
activity (Hu 2011). There are three main types of diabetes: type one, which is a genetic immune 
related disease, type two, which is caused by environmental factors as well genetic susceptibility 
and finally, gestational diabetes which affects pregnant women (NIH, 2015). All three types of 
diabetes carry an increased risk for many serious complications like heart disease, blindness and 
kidney failure (Brownlee 2001).  
Studies show that changes in diet and exercise can help control diabetes and lower the need 
for medication (Lindstrom et al. 2006; Knowler et al. 2002; Tuomilehto et al. 2001; Franscato et 
al. 2014). Diets high in fiber have been shown to improve glycemic control (Lindstrom et al. 2006; 
McIntosh 2001) and reduce the risk and incidence of diabetes (Anderson et al. 2009; de Munter et 
al. 2007; Meyer et al. 2000). Soluble fiber specifically has been linked to improved insulin 
resistance (Anderson et al. 2009; Erkkila and Lichtenstein 2006; Marlett et al. 2002). Further, 
soluble fiber lowers plasma lipids, cholesterol, and glucose concentration (Braaten et al. 1994; 
Kim et al. 2009; Liatis et al. 2009).  
????????????????????????????????????????????????????????????????????????????????????????????
??????????? ??????????????? ??????? ???????????? ???????????????????????? ??????????????????? ????????
????????? ???????? ??? ?? ?????????? ????????? ????? ????????????? ??? ???? ?????? ?????????? ????????? ????
???????????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????? ???????????? 
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The goal of this study is to examine the effects of soy pectin on blood glucose and insulin 
responses in healthy adult males. The hypothesis of the study is that soy pectin will reduce the 
postprandial glucose and insulin responses as compared with a control. The objectives are (1) to 
compare how the glucose and insulin responses of healthy males after consumption of glucose 
solution with added soy pectin differs from the response of the same subject to a control glucose 
solution and (2) to identify and quantify the composition of gut microbiota between normal weight 
and overweight/obese subjects.    
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L I T E R A T UR E R E V I E W  
Diabetes  
?????????????????????????????????????????????????????????????????????????????????????????
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Pectin  
Pectins are soluble fibers and make up a class of polysaccharides which are found in the 
primary cell walls of plants??? ??? ?????????????????????????????????????????-4 linked D-galacturonic 
acid units. Other sugar units such as rhamnose, arabinose, fructose, glucose, galactose and zylose 
may be attached as side chains. 
???????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????????
??????????????????? ??????????????????????????????????????????? ????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????? ????? ?? ????????? ??????? ???? ??? ???? ??????????? ????? ??? ????? ????????
???????????????????????????????? ??????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????? ????
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?????????????????????????????????????? ???????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????? 
Pectin can come from many diverse sources such as citrus fruit, apple and grape pomace, 
as well as legumes, nuts and some vegetables. Most commercial pectins are derived from citrus 
and apple processing, but researchers are attempting to find novel sources. Studies have tested 
health benefits of pectin from seaweed (Goni et al. 2002), sugar beet (Peng et al. 2013; Dongowski 
and Plass 1998), potato (Schwab et al. 2006, Laerke et al 2007), corn cob (Hazan and Madar, 
1993), passiflora fruit (de Queiroz et al. 2012, Silva, et al. 2011), and prickly pear (Wolfram et al. 
2002). Not all of these attempts were successful (e.g. potato, sugar-beet). Others might not present 
a practical resource in the US (e.g passiflora).   
 
Pectin and Health E ffects 
??????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????? ???????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????
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??????????? ????????? 
 ??????????????????????????????????????????????????????????anisms that live in the human 
alimentary tract or gut. There are roughly 10 times more cells in the human body belonging to the 
??????????????????????????????????????????????????????. The largest number populate the distal 
gut (Gill et al. 2006). These organisms live either in the lumen of the intestine or in the thin layer 
of epithelial tissue. Human feces contains organisms which have sloughed off the epithelial layer 
as well as the species which reside in the lumen. Most of these bacteria are considered commensal 
species which exist in a symbiosis, bringing benefit rather than harm to the human host. The human 
microbiome has received much attention and there are attempts to create extensive metagenomic 
gene references of the human gastrointestinal (GI) tract microbiota (Gill et al. 2006, Eckburg et al. 
2005, Qin et al. 2012). The main benefit gained from this relationship is the bacterial breakdown 
of DFs which pass through the stomach undigested by the host. The end products of this break 
down are short chain fatty acids (SCFA), the most common being propionic, acetic, and butyric 
acids.  Propionic acid has been shown to lower cholesterol levels, and acetic acid is reabsorbed 
and moves into the liver and muscles to be used as an energy source. Butyric acid is used as an 
energy source for colonocytes and to induce colonic cell differentiation (Wong et al. 2006). 
????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????? ???????????????????????????????????????????????
?????????????????????????????????????? ??????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????????
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M A T E RI A LS A ND M E T H O DS 
Materials 
Soy pectin was obtained from Dr. Phillip Crandall, University of Arkansas (Crandall and 
McCain 2002). Crandall and McCain of the University of Arkansas have developed a novel 
process to extract the pectin from soybean hulls, a waste product generated in processing (Crandall 
and McCain 2002). Glucose solution (50g, orange flavor) was purchased from Azer Scientific 
(Morgantown, PA, USA). Reagents and chemicals for glucose determination were purchased 
through Alfa Wasserman Diagnostic Technologies, LLC (West Caldwell, NJ, USA).  
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Subjects and Study Design 
The Institute of Research Board (IRB) at the University of Arkansas approved a human 
study (Protocol #: 12-10-147) to be conducted at the University of Arkansas Food Science 
Department. Subjects were recruited from the University of Arkansas and surrounding community 
(Fayetteville, Arkansas, USA) using flyers posted on public bulletin boards. One hundred and four 
male subjects were screened to confirm that they were non-smokers, with no diagnosed illness, 
not taking any medication and did not consume more than two alcohol servings per week. The 
screening also determined with at least two fasting blood glucose (FBG) readings that the subjects 
a normal, healthy blood glucose level (<100 mg/dL). Thirty subjects between the ages of 18 and 
45 were chosen and signed the consent forms before the study began.  
The study was conducted using a randomized crossover design. Subjects randomly 
underwent two weekend studies: one control weekend and one treatment weekend, with a wash-
out period of one week in between. After a 10-hour overnight fasting period, subjects then 
consumed a control or a treatment solution within two minutes. 
 
Treatment Preparation 
Ten grams of soy pectin were dissolved in 50 mL warm water. This was added to the 
glucose solution (10 fluid ounces) containing 50 grams of glucose. The pectin solution was then 
stirred vigorously. The pectin solution was then left covered at room temperature overnight in 
order to further dissolve the pectin. Subjects were given 200 mL tap water to consume with the 
pectin solution on the experiment day. For the control, subjects simply consumed 10 oz. of 
prepared glucose solution with 250 mL of tap water in order to keep the amount of fluid equal for 
both treatments.   
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Food F requency Questionnaires 
Food Frequency Questionnaires (FFQ) were given to the subjects after the first week's 
treatment.  These were then entered into Nutritionist Pro version 4.3.0 from Axxya Systems 
????????????????????????????????????????????????????????????????????????????????????????????diet.  
 
Blood Collection and Analysis 
?????????????????????????????????????????????????????pproximately 0.4 mL of blood was 
collected into heparinized capillary tubes. This was performed at each of 10 time points. The first 
blood collection (time point -15, baseline) was taken as the subjects arrived. Subsequent 
collections took place immediately after drinking the glucose solution (time point 0), and again at 
15, 30, 45, 60, 75, 90, 120, and 180 minutes after ingestion. 
  Blood was drained from the capillary tubes in to centrifuge tubes and spun at 7000 rpm for 
10 minutes at 4°C with a Microfuge® 22R Centrifuge (Beckman Coulter, Inc., Brea, CA, USA). 
Plasma was then separated and stored at -20°C. Plasma insulin concentration was measured using 
an insulin ELISA kit from Mercodia (Uppsala, Sweden). Plasma glucose concentration was 
???????????????????? ??? ??????????????? ???????????????????????? ??? ???? Incremental area 
under the curve (iAUC) was calculated using trapezoidal rule (Matthews et al. 1990). 
 
Microbiota Analysis 
 Subjects were given Commode Specimen Collection System (Fisher Scientific, Waltham, 
MA) and instructions to obtain fecal samples at home. Samples brought into the lab were store at 
-18 °C. Whole bacterial DNA from fecal samples was purified using QIAamp Fast DNA Stool 
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Mini Kit (Qiagen, Gaithersburg, MD). DNA concentration and purity of the samples were 
measured using a NanoDrop ND1000 (Thermo Fisher Scientific) and diluted to 10 ng/uL with 
DNase-RNase free water. DNA sequencing based on 16S rRNA V3 region was performed using 
an Illumina MiSeq platform followed previous report developed by Kozich et al. (2013). Raw 
sequencing data were acquired from an Illumnia BaseSpace website and processed with a 
bioinformatics tool QIIME pipeline to analyze data included taxonomic level classification, alpha 
rarefaction and PCoA plots generation (Caporaso et al. 2010).  
 
Statistical Analysis 
All statistical analyses were performed using Statistical Analysis System (SAS, Release 9.4, 
SAS Institute, Inc. Cary, NC, USA). Values are expressed as means + standard error of the mean 
(SEM). Significance of differences among mean values were computed using paired t-test, and 
were considered significant if P<0.05. 
 
R ESU L TS & DISC USSI O N 
Subject Profile 
 After screening, 30 male subjects were selected. The average age was 25.8 + 5.49 yrs. 
Average fasting blood glucose (FBG) was 88.8 + 1.3 mg/dL, and the average body mass index 
(BMI) was 25.1 + 0.9 kg/m2. The average fasting blood glucose is in the healthy range (< 100 
mg/dL), but the BMI is considered overweight/obese (> 25). Nine subjects were overweight/obese, 
and 21 were normal weight. Of the 30 subjects, 4 were Asian, 13 Caucasian, 2 African, 6 Latino 
or Hispanic, and 5 were Asian from India.   
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Nutrient Intake 
 Table 1 shows total energy and macronutrient intakes from food frequency questionnaires. 
Using the Nutritionist Pro software, the mean energy intake per day was calculated at 3011.7 + 
30.6 calories. This is higher than the 2000-2600 recommended by the U.S. Department of 
Agriculture for sedentary adult males and even higher than the 2200-2800 recommended for active 
adult males. Daily protein and carbohydrates expressed as percentages of total calories were both 
within their recommended ranges of 10-35% and 45-65% respectively. Reported daily dietary fiber 
was 27.6 + 3.0 grams per day. The recommended intake of dietary fiber for males (21-45yrs) is 
roughly 10 grams higher at 38 grams per day. 
The mean intake of total fat was 36.1 + 1.5% which is higher than the recommended 20-
35%. Additionally, the recommended intake of saturated fat (based on a 2,500 calorie active adult 
male diet) is 25g, but the reported intake was 42.7 + 5.69 grams, which is quite a bit higher. The 
USDA has begun recommending omega-6 and omega-3 fatty acids rather than monounsaturated 
and polyunsaturated fatty acids. However, in the present study, the mean reported intake of 
monounsaturated fat (47.1 + 6.33 grams) and polyunsaturated fat (23.9 + 2.25 grams) together (~ 
71 grams) were much larger than the 55 grams recommended for daily non-saturated fat (based on 
a 2,500 calorie active adult male diet). Based on the food frequency questionnaire, subjects 
participating in this study had a diet low in fiber, but high in calories and fat. 
 
Blood Glucose and iAUC 
 ??????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????? ???????????????????? ????????????????????
???? ?????????????? ????????????? ????? ???? ????? ????????? ????? ???? ????????????????? ???? ???????
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?????????? 
 Pectin from soy hulls has been demonstrated to lower postprandial plasma glucose 
concentration and subsequent insulin response in adult healthy males. Individual microbiota 
populations did not explain individual variances in subject glucose and insulin responses, however, 
these variances were not large enough to have an impact on the combined data. The microbiota of 
overweight/obese subjects had a higher F irmicutes:Bacteroidetes ratio than normal weight 
subjects and higher percentage of Proteobacteria and Prevotella.  
This lowering of plasma glucose and insulin coupled with the low cost and availability of 
source material indicate that soy pectin may have potential as a value added food ingredient and 
more study in this area is warranted.  
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Table 1. Total Energy and Macronutrient Intake from Food Frequency Questionnaire  
All values are means + SEM (n=26) 
  
??????????????? ????????????? 
????????? ? ?????????? 
??????????????? ? ?????????? 
????????????????? ?????????? 
Fat (%) 36.1 + 1.5 
Saturated fatty acid (g) 42.7 + 5.7 
Monounsaturated fatty acid (g) 47.1 + 6.3 
Polyunsaturated fatty acid (g) 23.9 + 2.3 
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Table 2. Mean Incremental Area under the Curve (iAUC) for Blood Glucose Responses 
All values are means + SEM; * P < 0.05; Normal weight subjects, (n=21); Overweight/obese 
subjects, (n=9). 
 
  
Glucose Control (mg???????dL) 
Soy Pectin 
(mg???????dL) Difference 
Combined 4896.5 + 337.11 4387.94 + 269.16 -10.40% 
Normal weight 
(BMI< 25) 5028.04 + 447.99 4249.02 + 326.99 *-15.50% 
Overweight/obese 
(BMI >25) 4589.58 + 430.83 4712.08 + 482.59 2.60% 
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Table 3. Mean Incremental Area under the Curve (iAUC) for Blood Insulin Responses 
All values are means + SEM, * P < 0.05; Normal weight subjects, (n=21); Overweight/obese 
Subjects, (n=9) 
 
 
 
 
  
Insulin Control 
???????????? 
Soy Pectin 
???????????? Difference 
Combined 2997.25 + 410.60 2414.55 + 279.23 *-19.40% 
Normal weight 
BMI< 25 2940.30 + 490.09 2264.57 + 297.43 *-23.0% 
Overweight/obese 
BMI >25 3149.03 + 603.89 2764.51 + 635.81 -12.20% 
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Table 4. Microbiota Phyla 
 
Phylum 
A ll subjects 
 
(%) 
Normal weight 
(BMI<25) 
(%) 
Overweight/obese  
(BMI > 25) 
(%) 
Bacteroidetes 51.9 + 3.7 54.2 + 3.5 47.5 + 8.7 
F irmicutes 41.9 + 3.1 41.1 + 3.0 43.3 + 7.8 
Proteobacteria 2.7 + 0.8 1.4 + 0.2 5.2 + 2.1 
Verrucomicrobia 1.3 + 0.6 1.3 + 0.7 1.2 + 1.1 
Actinobacteria 1.1 + 0.5 1.1 + 0.6 1.3 + 0.6 
other 1.1 + 0.3 0.9 + 0.1 1.5 + 1.0 
Top 5 phyla out of 22 by percentage for all subjects (n=16); subjects with normal BMI i.e. less 
than 25 (n=11); and overweight/obese BMI i.e. greater than or equal to 25 (n=5). This table 
shows top 10 out of 27 classifications. The c????????????????????????????????????????????????????
including organisms unclassified at this level. 
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Table 5. Microbiota Genera 
Genus 
A ll subjects 
 
(%) 
Normal weight 
BMI<25 
(%) 
Overweight/obese  
BMI> 25 
(%) 
Bacteroides 31.0 + 4.7 34.9 + 5.4 26.4 + 9.3 
Prevotella 8.1 + 2.4 4.4 + 1.6 13.0 + 7.1 
Faecalibacterium 8.0 + 1.2 8.3 + 1.6 7.6 + 1.9 
Ruminococcus 5.9 + 0.8 6.1 + 1.1 5.3 + 1.0 
Oscillospira 5.9 + 1.0 6.0 + 1.3 5.3 + 1.7 
Blautia 3.7 + 0.6 3.7 + 0.8 3.5+ .05 
Clostridium 2.9 + 0.6 3.7 + 0.8 1.5 + 1.0 
Roseburia 2.8 + 0.7 2.1 + 0.8 4.2 + 1.4 
Phascolarctobacterium 2.4 + 0.6 2.8 + 0.7 1.6 + 0.9 
Parabacteroides 2.1 + 0.3 2.3 + 0.4 1.9 + 0.6 
other 27.2 + 2.9 25.7 + 3.6 29.7 + 3.5 
Top 10 genera by percentage for all subjects (n=16), subjects with BMI less than 25 (n=11), and 
BMI greater than or equal to 25 (n=5). This table shows top 10 out of 341 classifications. The 
?????????????????????????????????????????????????????????????????????????????????????????
unclassified at genus level. 
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F igure 1. Mean Incremental Changes of Blood Glucose Concentration, in healthy men (n=30), 
means + SEM  
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F igure 2. Mean Incremental Changes of Blood Glucose Concentration, A) Normal weight (BMI 
< 25) (n=21); B) Overweight/obese (BMI > 25) (n=9); means + SEM, *indicates significant 
difference (P < 0.05) 
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F igure 3. Mean Incremental Changes of Blood Insulin Concentration in healthy men, (n=30) 
means + SEM * P < 0.05 
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F igure 4. Mean Incremental Changes of Blood Insulin Concentration, A) Normal weight 
subjects (BMI< 25), (n=21); B) Overweight/obese Subjects (BMI > 25), (n=9); means + SEM; * 
P < 0.05 
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A. All subjects
Bacteroidetes Firmicutes
Proteobacteria Verrucomicrobia
Actinobacteria other
C. Overweight/obese
 
 
  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
F igure 5. Top 5 Microbiota Phyla, A) All subjects (n=16); B) Normal weight (BMI < 25) 
(n=11); C) Overweight/obese (BMI > 25) (n=5)  
B. Normal weight
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F igure 6. Top 10 Microbiota Genera, A) All subjects (n=16); B) Normal weight (BMI < 25) 
(n=11); C) Overweight/obese (BMI > 25) (n=5) 
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Appendix A : 
Food Frequency Questionnaire 
 
   Name:_____________________________ Subject ID number _____________ 
   last, first 
This questionnaire asks you about your eating patterns over the past week, which includes the time 
from exactly one week ago until the last meal you had before you fill out this questionnaire.  For 
each food item listed, respond by indicating your usual intake of that food per day or week. Check 
??????????????? ?????????????????????????????????????????????????????????????????????????????This 
questionnaire will take about 15 minutes to complete.  
 
Description Amt Unit Quantity Day/ 
Week 
Breads Cereals and Grain Products     
Whole grain breads (whole wheat, rye, pumpernickel) 1.00 slice   
White breads (burger/hot dog bun-1/2 item, French bread-1 
slice) 
1.00 serving   
English muffin, bagel, pita bread 0.50 item   
Whole grain crackers: Triscuits, Wheat Thins, etc. (4-6 each) 5.00 item   
Other crackers: Saltines, Ritz, etc. (4-6 each) 5.00 item   
Tortilla, corn, 6 inch diameter (medium) 1.00 item   
Muffins 1.00 item   
Pancakes (2), waffles (1-7 inch diameter) 1.00 serving   
Whole grain hot cereal: rolled oats, rolled wheat 0.50 cup   
Instant or quick hot cereal: cream of wheat, cream of rice 0.50 cup   
Cold cereals: shredded wheat, raisin bran, or bran flakes 0.75 cup   
Cold cereals: Frosted Flakes, Sugar Smacks, etc. 0.75 cup   
Rice, cooked 0.50 cup   
Pasta, cooked 0.50 cup   
     
Fruits and Juices     
Apple or pear, fresh, medium 1.00 item   
Banana, medium 1.00 item   
Orange (1 item) or grapefruit (1/2 item) 1.00 serving   
Peach (1), nectarine (1/2) or apricots (2) 1.00 serving   
Berries (in season) 0.75 cup   
Cantaloupe, medium (in season) 0.25 cup   
Other melon (watermelon, honeydew, casaba) 1.00 cup   
Pineapple, fresh 0.50 cup   
Dried fruits: raisins (2 Tbsp), dates (2), prunes (2), dried 
apricots (4) 
0.25 cup   
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Canned fruit or frozen fruit 0.50 cup   
Orange or grapefruit juice 0.50 cup   
Tomato juice or vegetable juice 0.50 cup   
Other juices: apple, grape, pineapple, or cranberry 0.50 cup   
Fruit drinks: lemonade, punch, Koolaid 0.50 cup   
     
Fats and Oils     
Vegetable oils: corn, safflower, soy, etc 1.00 Tbsp   
Olive oil 1.00 Tbsp   
Shortening 1.00 Tbsp   
Lard 1.00 Tbsp   
Margarine 1.00 tsp   
Butter 1.00 tsp   
Mayonnaise 1.00 Tbsp   
Regular salad dressings 1.00 Tbsp   
Low-calorie dressings 1.00 Tbsp   
Sour cream 1.00 Tbsp   
Cream cheese 1.00 Tbsp   
Half & Half, table cream 1.00 Tbsp   
     
Milk, Yogurt and Cheeses     
Skim milk or low fat milk 1.00 cup   
Whole milk 1.00 cup   
Chocolate milk 1.00 cup   
Yogurt 1.00 cup   
Cheese: cheddar, Colby, American, Monterey Jack, etc. 1.00 oz.   
Other cheeses: Swiss, mozzarella, ricotta, string, etc. 1.00 oz.   
Cottage cheese 0.50 cup   
     
Vegetables     
Salads: lettuce, celery, green peppers, onions 1.00 cup   
Dark green leafy vegetables, raw or cooked 0.50 cup   
Carrots, raw or cooked 0.50 cup   
Tomatoes, fresh, medium 1.00 item   
Starchy vegetables, cooked: corn, peas, mixed vegetables 0.50 cup   
Other vegetables, cooked: green beans, beets, zucchini 0.50 cup   
Cauliflower, broccoli, brussel sprouts, cabbage 0.50 cup   
Winter squash, cooked: acron, butternut, hubbard 0.50 cup   
White potato, baked, broiled, or mashed 1.00 item   
Sweet potatoes or yams, cooked 0.50 cup   
     
Beverages     
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Cola drinks (1 can = 12 fl. oz) 12.00 fl.oz.   
Diet cola drinks (1 can = 12 fl. oz) 12.00 fl.oz.   
Non-cola drinks: 7-Up, Sprite, Slice, etc. (1 can/12 fl. oz) 12.00 fl.oz.   
Diet non-cola drinks (1 can = 12 fl. oz) 12.00 fl.oz.   
Coffee or tea (1 cup = 8 fl. oz) 8.00 fl.oz.   
Decaffeinated coffee or teas: Sanka, herbal tea, etc. 8.00 fl.oz.   
Hot chocolate or cocoa 1.00 cup   
Beer (1 can = 12 fl. oz) 12.00 fl.oz.   
Wine, dry or table (red, white, or blush) 4.00 fl.oz.   
Liquor: vokda, whiskey, gin, rum, etc. 1.50 fl.oz.   
     
Protein Foods     
Legumes: lentils, pinto beans, navy beans, cooked 1.00 cup   
Nuts and seeds: peanuts, almonds, sunflower seeds, etc. 0.25 cup   
Peanut butter, nut butters 1.00 Tbsp   
Tofu or other meat substitutes 3.00 oz.   
Beef: rib roast, steak, pot roast, veal, etc. 3.00 oz.   
Beef, ground, cooked 3.00 oz.   
Pork: chops, roast, ham 3.00 oz.   
Lamb: chops, roast 3.00 oz.   
Poultry: chicken, turkey, duck 3.00 oz.   
Fish, canned with oil: tuna, sardines 3.00 oz.   
Tuna, water packed 3.00 oz.   
Fish, fresh or frozen, no breading: trout, halibut, sole, etc. 3.00 oz.   
Shellfish: shrimp, scallops, lobster, clams 3.00 oz.   
Eggs, whole, large 1.00 item   
Egg substitutes or egg whites 0.25 cup   
Lunch meats: bologna, salami, etc. 1.00 item   
Frankfurters or sausage link (4 in x 1 1/8 in) 1.00 item   
     
Desserts and Sweets     
Cookies: chocolate chip, oatmeal, peanut butter, etc. 2.00 item   
Brownies, 2 in. 1.00 item   
Doughnut or sweet roll 1.00 item   
Cake, 1/12 of 9 in. 1.00 slice   
Granola bars (1 item) or granola (1/2 cup) 1.00 item   
Pie, 1/8 of whole pie 1.00 slice   
Gelatin, flavored 0.50 cup   
Pudding or custard 0.50 cup   
Ice Cream 0.50 cup   
Ice Milk 0.50 cup   
Sherbet 0.50 cup   
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Candy bar, chocolate bar (1 bar), M&Ms (1 pkg.) 1.00 item   
Hard candy, gum drops, Lifesavers 1.00 item   
     
Miscellaneous Foods     
Fast food - pizza 1.00 slice   
Fast food - hamburger or cheeseburger 1.00 item   
Fast food - burrito or taco 1.00 item   
Bacon 2.00 slice   
Popcorn, popped 2.00 cup   
Potato chips, corn chips, tortilla chips 1.00 oz.   
Catsup or chili sauce 1.00 Tbsp   
Tomato based sauce (spaghetti sauce) 0.50 cup   
Pickles or pickle relish (1 Tbsp) 1.00 Tbsp   
Olives 5.00 item   
Sauces: soy sauce, steak sauce, barbeque sauce 1.00 Tbsp   
Brown gravy, giblet gravy, or white sauce 0.25 cup   
Soups, vegetable or noodle type 1.00 cup   
Soups, cream 1.00 cup   
Chewing gum 1.00 item   
Sugar, honey, jam, jelly, syrups 1.00 Tbsp   
 
Can you think of any other food or drink that you had in the past week that was not on this form?  
If so, what was it?  What was the amount?  How many times did you have this in the past week? 
Food _______________________________________________    
Amount _________________________   How often?  ________ per day, ________ per week 
     
Food _______________________________________________    
Amount _________________________   How often?  ________ per day, ________ per week 
     
Food _______________________________________________    
Amount _________________________   How often?  ________ per day, ________ per week 
     
Food _______________________________________________    
Amount _________________________   How often?  ________ per day, ________ per week 
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Appendix B: 
IRB approval 
 
